LIST 4. Complex Numbers

Task 1. Calculate:

(a) (4+31)—(2—-4), (b) (2-31)(3+41), (c) (4+1)(1-21)(-3+21),
. . 3+i (4+50)(2 i) i-(1-iv3)?
(@) (5-i3)-(5+i3), (@ R ® =5

Task 2. For numbers z = 2-3i and z, = —-1+2i calculate

_ — 2 2
(a) zl+22, (b)zl-zz, (c)z1 -z

Task 3. Find real numbers x and y satisfying the given equations:

(@ G-2ipx+ @iy —4-5i; () X o3iol, (P02
a —2i)x i)y =4-5i; =3i—-1; (c - = -
Y x—2i x—yi 9+2i
Task 4. In the set of complex numbers solve the given equations:
(a) z° —4z+13=0; (b) 2z+Z=6-5i; (©) (z+2) =(z+2;
@2+t _1=i (©) 2 Z+(z—7) = 10—6i.

z-1+4i 2z+i

Task 5. Find the polar and exponential forms of complex numbers:

(@)-5, (b)=2i, (¢) —1+i3, (d) —%—gi, (e) Z_iZi, ) —3-i3.

Task 6. Using the geometric interpretation of modulus of a complex number draw the set of numbers z
satisfying the given conditions:

(a) |z|£2, (b) 1<|z|<3, (c) %ﬁargzﬁ%, (d) 0<Rez<2, (e) Imz=-2, (f |z—2|£2,

z—2i
+1

(@) |z+3i|=1 ) |z+2-i23, () 2=z ()) =1, (k) 2<|iz-9<3.

Task 7. Calculate:

0 4 2 7
l_ﬁiJ , (e (1+cos£+isin£j 5 (f)%’
2 9 4 4 (1+i)3e( )

. 1+, o N, o, i, oY, oo, mdis,  (0)V1-+5i0

@i~ ®a+)’, ©C1+i), (d)[

(@) T

Task 8. Using the de Moivre's law find formulas for sin3a. and cos3a as a functions of sino i cosa.

Task 9. Using the definition calculate the square roots of the given complex numbers:
(a) z=3+2i; (b) z=-9-2i; (c) z=T+4i.

Task 10. In the set of complex numbers solve the polynomial equations:

(@) 22 +42+8=0, (b) z°—2z2+2z-1=0, (c) z*+322-4=0, () z°-4z>+6z2-4=0,

()Z°+32=0, (O +152°—16=0, @z +1=0, (h)Z-4z+13=0,
()z*—3z+3+1=0, (G)z' 22" +4=0, k) ZZ+ (1 +4i)z—3—-i=0,
() z*+ 15+ 7)2* + 8- 151 =0, (m)Z* +2(1 +i)z+2i=0.

Task 11. Using the Euler’s formula: e =cosx +isinx  find expressions for sinx and cosx as
exponential functions with complex exponents.



